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DETAILED ACTION 
Status of Claims 

1 . Claims 1 -20 are currently under examination. 

Drawings 

2. The drawings are objected to under 37 CFR 1 .83(a) because they fail to show 

i. A bigger opening 204a as described on pages 8-9 of the 
specification, 

ii. The opening 204b of the inner bath 204 as described on pages 1 1 - 
1 2 of the specification, and 

iii. The plating solution outlet 202b as described on pages 1 1-12 of the 
specification. 

Any structural detail that is essential for a proper understanding of the disclosed 
invention should be shown in the drawing. MPEP § 608.02(d). Corrected drawing 
sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office action to 

» 

avoid abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the 
appropriate figure must be removed from the replacement sheet, and where necessary, 
the remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement 
sheets may be necessary to show the renumbering of the remaining figures. Each 
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drawing sheet submitted after the filing date of an application must be labeled in the top 
margin as either "Replacement Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If 
the changes are not accepted by the examiner, the applicant will be notified and 
informed of any required corrective action in the next Office action. The objection to the 
drawings will not be held in abeyance. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

4. Claims 1-2, 6, 8-9, 13 and 16-17 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Landau US 6,261,433 B1 (Landau). 

Landau teaches an electroplating apparatus comprising a workpiece having a 
plating area(Fig. 2 numeral 52) and electrical contact pins(Fig. 3 numeral 56) connected 
to a cathode member(Fig. 2 numeral 52) providing cathodic electrical connections to the 
workpiece, a container body(Fig. 2 numeral 42) with a workpiece holder(Fig. 2 numeral 
44) under which the workpiece is placed, a mesh anode(Fig. 2 numeral 92) and a flow 
adjuster(Fig. 5 numeral 1 10) placed between the mesh anode and the workpiece. 

Regarding instant claim 1 , the container body, the workpiece holder, the cathode 
member and the flow adjuster of Landau read on the claimed bath, workpiece interface, 
cathode electrode and the flow-distribution device respectively. Landau further teaches 
that the flow adjuster can be a perforated(i.e. holes) plate and is used to enhance flow 



I 

Application/Control Number: 10/605,420 Page 4 

Art Unit: 1742 

uniformity across the plating surface(col. 13 lines 33 - 59), which meets the structure 
limitations of the claimed flow-distribution device for the intended use of "providing an 
uniform distribution of a plating solution with even flow pressure over the workpiece". 

Regarding instant claim 8, the container body of Landau reads on the claimed 
inner bath. Landau further teaches an outer ring(Fig. 2 numeral 66) providing a space 
to hold overflow electrolyte from the inner container body. Therefore, the outer ring of 
Landau reads on the claimed outer bath. 

Regarding instant claim 16, the container body of Landau has an open top 
wherein the flow adjuster directs the plating solution towards the workpiece. Therefore, 
the open top of the container body of Landau reads on the claimed first opening. 
Landau further teaches a plating solution supply device(Fig. 2 numeral 51 ) for pumping 
the plating solution to the inner bath via the second opening(Fig. 2 numeral 50), wherein 
the plating solution flows through the mesh anode and the flow adjuster(i.e. flow- 
distribution device) and then flow out of the outer ring(i.e. outer bath) via an outlet(Fig. 2 
numeral 78) as claimed. 

Regarding instant claims 2, 9 and 17, Landau further teaches that the flow 
adjuster is a ceramic or a polymer(col. 13 lines 36 - 40), which reads on the claimed 
insulating material. 

Regarding instant claims 6 and 13, the electroplating apparatus of Landau 
comprises an inlet(Fig. 2 numeral 50) and an outlet(Fig. 2 numeral 78) as claimed. The 
limitations of how the plating solution flows through the mesh anode and the flow- 
distribution device providing a turbulent current and then flows out of the bath and 
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wherein the plating solution is refreshed according are all process limitations, therefore, 
do not lend patentability to apparatus claims absent of factual evidence demonstrating 
the effect of the process limitation on the structure of claimed apparatus. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claims 3-5, 7, 10-12, 14 and 18-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Landau. 

The teachings of Landau are discussed in paragraph 4 above. However, Landau 
does not explicit teach the claimed uniformly distributed or conical or cylindrical H-shape 
holes in the flow-distribution device, the claimed 0.1 - 500mm distance between the 

« 

flow-distribution device and the workpiece, and claimed funnel-shaped bath. 

Regarding instant claims 3-5, 10-12 and 18-19, Landau further teaches that the 
size and the spacings of the perforations(i.e. holes) in its flow adjuster(i.e. flow- 
distribution device) can be adjusted to produce the desired flow distribution(col. 13 lines 
57-59). Therefore, it would have been obvious to one of ordinary skill in the art to have 
routinely adjust the size and spacings of the perforations of the flow adjuster of Landau 
to arrive at the claimed uniformly distribution, the claimed conical or claimed cylindrical 
H-shape holes in order to produce the desired flow distribution to the plating surface as 
taught by Landau. In addition, the shape of the holes in the flow-distribution device of 
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Landau is a matter of choice which a person of ordinary skill in the art would have found 
obvious absent persuasive evidence that the particular hole. configuration of the claimed 
container was significant. See MPEP 2144.04. In re Dailey, 357 F.2d 669, 149 USPQ 
47(CCPA1966). 

Regarding instant claims 7, 14 and 20, Landau further teaches the anode is 
positioned at a distance greater than 1 inch away from the substrate plating surface(col. 
13 lines 6-13). Since the flow adjuster(i.e. flow-distribution device) of Landau is placed 
between the mesh anode and workpiece, the distance between the flow adjuster and 
the workpiece as inherently taught by Landau overlaps the claimed flow-distribution 
device to workpiece distance of 0.1 - 500mm. Therefore, a prima facie case of 
obviousness exists. See MPEP 2144.05. The selection of claimed flow-distribution 
device to workpiece distance from the disclosed flow adjuster to workpiece distance as 
taught by Landau would have been obvious to one of ordinary skill in the art since 
Landau teaches the same utilities in its flow adjuster to workpiece distance range. 
7. Claims 1, 3-8, 10-16 and 18-20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Woodruff et al. US Patent Application Publication 2003/0217916 
A1 (Woodruff) in view of Landau. 

Woodruff teaches an electroplating apparatus comprising a workpiece(Fig. 2 
numeral 209) having a plating surface(Fig. 2 numeral 230), a contact ring(Fig. 2 
numeral 260) providing cathodic contact to the rim of the workpiece, an outer cup(Fig. 2 
numeral 210) and an inner cup(Fig. 2 numeral 226) having an anode(Fig. 2 numeral 
218) and a diffusion plate(Fig. 5 numeral 320) with fluid passages in the form of 
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perforations(page 1 paragraph 0012). Woodruff further teaches an inlet(Fig. 2 numeral 
216) for supplying the plating solution to the inner cup and outlet holes(Fig. 2 numeral 
236) for draining the overflow plating solution out of the outer cup. The inner cup of 
Woodruffs apparatus has an open top(Fig. 2) wherein the diffuser plate directing the 
plating solution towards the workpiece plating surface and bottom openings for pumping 
the plating solution to the inner cup. 

Regarding instant claims 1, 8 and 16, the contact ring, the outer cup, the inner 
cup, the perforated diffusion plate, the open top and the bottom openings of Woodruffs 
apparatus read on the claimed cathode electrode, outer bath, inner bath, flow- 
distribution device, the first opening and the second opening respectively. The claimed 
plating solution supply device as recited in instant claim 20 is inherently present in the 

■ 

electroplating apparatus of Woodruff in order to provide plating solution to the 
electroplating apparatus for it to be operational. 

However, Woodruff does not explicitly teach that the anode is a mesh anode. 

The teachings of Landau are discussed in paragraphs 4 and 6 above. 

Therefore, it would have been obvious to one of ordinary skill in the art to have 
incorporated the mesh anode of Landau into the electroplating apparatus of Woodruff 
since Landau teaches that a mesh electrode provides a high surface area which 
minimize anode polarization and oxidative side reactions(col. 12 lines 57-66). 

Regarding instant claims 3-5, 10-12 and 18-19, even though Woodruff in view of 
Landau do not explicit teach the claimed uniformly distributed or conical or cylindrical H- 
shape holes in the flow-distribution device, it would have been obvious to one of 
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ordinary skill in the art to have routinely adjust the size and spacings of the perforation 
of the diffusion plate of Woodruff in view of Landau to arrive at the claimed uniformly 
distribution, the claimed conical or claimed cylindrical H-shape holes in order to produce 
the desired flow distribution to the plating surface as taught by Landau(col. 13 lines 57- 
59). In addition, the shape of the holes in the diffusion plate(i.e. flow-distribution device) 
of Woodruff in view of Landau is a matter of choice which a person of ordinary skill in 
the art would have found obvious absent persuasive evidence that the particular hole 
configuration of the claimed container was significant. See MPEP 2144.04. In re 
Dailey, 357 F.2d 669, 149 USPQ 47 (CCPA 1966). 

Regarding' instant claims 6 and 13, Woodruff in view of Landau teach the claimed 
inlet and at least an outlet. The limitations of how the plating solution flows through the 
mesh anode and the flow-distribution device providing a turbulent current and then flows 
out of the bath and wherein the plating solution is refreshed according are all process 
limitations, therefore, do not lend patentability to apparatus claims absent of factual 
evidence demonstrating the effect of the process limitation on the structure of claimed . 
apparatus. 

Regarding instant claims 7, 14 and 20, Landau further teaches the anode is 
positioned at a distance greater than 1 inch away from the substrate plating surface(col. 
13 lines 6-13). Therefore, it would have been obvious to one of ordinary skill in the art 
to have incorporated the anode to workpiece distance of greater than 1 inch as taught 
by Landau into the electroplating apparatus of Woodruff in order to assure that the 
effects of level variation in the anode copper, particulate fluidization and assembly 
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tolerances are negligible once the electrolyte flow reaches the substrate surface as 
taught by Landau(col. 13 lines 6-13). In addition, since the diffusion plate(Le. flow- 
distribution device) of Woodruff in view of Landau is placed between the mesh anode 
and workpiece, the distance between the diffusion plate and the workpiece as inherently 
taught by Woodruff in view of Landau overlaps the claimed flow-distribution device to 
workpiece distance of 0.1 - 500mm. Therefore, a prima facie case of obviousness 
exists. See MPEP 2144.05. The selection of claimed flow-distribution device to 
workpiece distance from the disclosed diffusion plate to workpiece distance as taught by 
Woodruff in view of Landau would have been obvious to one of ordinary skill in the art 
since Woodruff in view of Landau teach the same utilities in their diffusion plate to 
workpice distance range. 

Regarding instant claim 15, the inner cup of Woodruff in view of Landau has 
funnel shape as claimed( Wood ruff. Fig. 2). The bottom opening of the inner cup of 
Woodruff in view of Landau reads on the claimed first opening with the claimed inlet and 
the open top of the inner cup of Woodruff in view of Landau reads one the claimed 
bigger second opening with the claimed flow-distribution device. 
8. Claims 2, 9 and 17 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Woodruff in view of Landau, and further in view of Simpson et al US 6,500,324 
B1 (Simpson). 

The teachings of Woodruff are discussed in paragraph 7 above. 
However, Landau does not explicitly teach that the diffuser plate(i.e. flow- 
distribution device) comprises an insulating material as claimed. 
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The teachings of Landau are discussed in paragraphs 4 and 6 above. 
Therefore, it would have been obvious to one of ordinary skill in the art to have 

* 

incorporated a ceramic material used in the flow adjuster of Landau in making the 
diffuser plate of Woodruff since Simpson teaches that non-conductive diffuser reduces 
the likelihood of any current conduction or any adverse reactions with the plating 



solution(col. 3 lines 7-1 1 ). 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Lois Zheng whose telephone number is (571) 272-1248. 
The examiner can normally be reached on 8:30am - 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Roy King can be reached on (571 ) 272-1244. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 

■ 

Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 



Business Center (EBC) at 866-217-9197 (toll-free). 
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